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(57) Joint (e.g. temporomarvdibular) distractor comprising a pair of arms (1,2) hinged together (3) and means (e.g. ratchet 
mechanism 11-19) for locking tSe arms in a fixed position. The distal arm ends (35, 36) are Inclined away from each other 
(© is typically 60*) and the Insiruinent phone and the tips (37, 38) are suitable (e,g. circular) for insertion In drilled holes or 
recesses (ri the relevant bones. 
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SUEGICAL XHSTEUMEyiS 



Thifi inveation relates to surgical iziBtrumeiite^ 

The invention is more particularly coocerned vitb ingtrumentf 
for use in separatiag the temporomandibular joint sucli ae to enable 
surgical reconstruction of the joint* 

Numerous operations have been devised to treat tevporomandibular 
joint dyefutiction. The approach to the joint is generally through a 
preauricular incision which gives good access and avoids the upper branches 
of the facial nerve* Until recent years* most of these operations hove 
been of a destructive nature, vhere acceas to the joint compartment has td 
be transitory and the surgery relatively crude* With the advent of the 
various operatiions devised to reconstruct Che soft tissues of the jointi 
improved access has become paramount. 

Daring such operatons, the Joint surfaces have to be distracted end 
held sufficiently vide apart and stable to reconstruct the meniscus. There 
has to be adequate space to enable the operator to introduce sutures across 
the posterior band and bilaminar 2one from the medial to the lateral side* 
It is insufficient simply for the assistant to grasp the mandible by 
various means and manipulate the condyle. If instrumentation is introduced 
into the joint space this impedes the surgeon and damages the joint 
surfaces* Inserting K^ires into the eminence and neck of the condyle and 
securing a clamp upon them has merits but is bulky and again restricts the 
space in which to manipulate instruments. 
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It is an object of the present invention to provide a surgical 
instrument vhicb can be used to alleviate these diaadvantages . 

According Co the preeeot invent ioa there ie provided a surgical 
instrument for use in distraction of the temporot&andibular joints the 
instrument comprising a pair of arms hinged vith one another such that the 
angle betveeu the arms in the plane of the inatrumenc can he varied to 
alter the separation betveen the patient end of the arms^ and means for 
locking the arms together to hold the patient ends of the arms in a 
desired separation, the patient end of the tvo arms being inclined 
away from Che plane of the instrument and avay from each other, and tbe 
patient end of each arm being shaped to he received respectively in a 
drilled recess formed in the mandible and the temporal bone* 

The arms are preferably hinged vith one another at a location 
intermediate their ends, the end of each arm remote from the patient end 
being provided vith manual gripping means. The manual gripping means nay 
be in the form of a ring on each arm for receiving the finger and thumb of 
the user. The locking means preferably comprifies a ratchet plate mounted 
vith one arm and a releasable locking pavl mounted vith the other arm* The 
arms may be boved outvardly on the patient aide of the point vhere the arms 
are hinged together, a portion of the arms tiTvards the patient end of the 
instrument are inclined euhstantailly at right angles to the plane of the 
instrument* The patient end of the tvo arms are preferably inclined 
outvardly avay from each other at an angle of substantially 60 degrees and 
taper in thickness along their length from the point vhere they are hinged 
together to their patient end vhere they are of smaller thickness and of 
substantially circular section. The strength of the arms is preferably 
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fiuch a6 to allov them to flex when forces ehove 2.5kg are applied at their 
patient end* 

The inetrximeTit may include a soft tisBue retractor for holding tissue 
avay from tlie region of the temporomandibular joint. The fioft tie^ue 
retractor io preferably mounted on the inBtruaent at the point vhere the 
tvo arms are hiftged together, the length of the retractor between it9 
patient end and the hinge point of the arms bein| selectively adjustable. 

An inetrwaent according to the present invention for uee in 
distraction of the temporomandibular joint will now be described, by vay of 
eicemple, with reference to the accompanying drawings, in which: 

iPigure 1 is a perspective view of the instrument; 

Figures 2 to 5 show the method in which the instrument is 

used; and 

Figure 6 shows a. modified version of the 

instrument. 
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With reference first to Figure 1» the iastrumeat has tvo firms 1 and 2 
of a metfil auch ae stalnleas steel« tungeteo or titaaium that axe hinged 
vich each other at a joinc 3 aubetantially midvay along their lengths • The 
handle pert of each arm 1 and 2 extending rearv&rdly from the hinged joint 
3 ie straight and is terrDinated with a ring 4 and 5 shaped to receive a 
finger and thumb of the surgeon, 

The rear part of the upper anu 1 carries a ratchet in the fon& of an 
arcuate plate 11 that extende in the plane o£ the inatrixment towards the 
rear part of cbe apposite am 2. The rear curved edge 12 o£ the ratchet 
plate 11 is cut vith iaclined teeth 13* The ratchet plate 11 projecca 
through an opening 14 in the rear part of the lover arm 2* la the rear end 
of the opening 14 there is journalled a pawl lever 16 vhich has a toothed 
surface 17 that is urged into contact vith the toothed edge 12 of the 
ratchet plate 11 by means of a leaf epring 18« The pawl lever projects 
outwardly of the arm 2 and, at its outer end, ia formed vith a finger 
engaging tab 19» By pulling the tab 19 xrearvardly. the pavl lever 16 can 
be displaced iu a clockvise sense thereby bring its toothed surface 17 out 
of engagement vith the ratchet plate 11. 

The forward end of each arm 1 and 2 is bowed oncvardly in a region 21 
immediately forward of the hinged joint 3, both arms extending generally in 
the plane of the inscrument oyer this bowed region. At a location 30 ebout 
tvo thirds of the distance along the forward portion o£ the arms 1 end 2 
they are bent approximately at right anglea to the plane of the instrument 
to form projecting fingers 31 and 32 respectively. Each finger is divided 
into tvo parte; a straight rear portion 33 and 34 which extend generally 
parallel to each other, and a patient end tip 35 end 36 which are each 
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straight an<l are inclined outvardly from one another at an angle 0 of 
sixty degrees. The ams 1 and 2 taper in thickness along their length from 
the hinged joint 3 to the tipa 35 and 36 vhich axe both of emaller 
thicVneee and of circular section vith rounded ends 37 and 38, 

In the cloaed etate of the instrument, the rear portiona 33 and 34 of 
the fingers 31 and 32 lie against one another vith Che tips 35 and 36 
inclined outvardly at an angle of sixty degrees- In thifl state, the rings 
4 and S at the rear of the inatrment will be at their maximum separation. 
The inclination of the teeth 13 on the ratchet plate 11 and of those on the 
toothed surface 17 of the pawl lever 16 are auch that they slide over one 
another when the rear end of the arma 1 and 1 are cloaed and the forward 
end is opened- If, however, force is applied to cloee the forward end of 
the arms, the teeth on the ratchet plate 11 end pawl lever 16 engage and 
reeiat any such displacement. The forward and of the instrument can only 
be cloeed by pulling the tab 19 to release the pawl lever 16. 

Use of the instrument in a method of holding the temporomandibular 
joint separated vlll now be described with reference to S'igures 2 to 5- 

h preauricular incision is first made, as shown in figure 2, to 
expose the temporomandibular joint 40. 

Using a Kumber 8 round burr 41 a hole or receae 42 ta drilled in the 
eminentia articularis of the joint 40, in the temporal bone 43, as shown in 
Figure 3. A hole 44 of the same siee is also drilled in the neck of 
condyle 45 of the mandible 46. The holes 42 and 44 are drilled at an 
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angl« 0 of sixty degrees to each other so that they align vith the tipe of 
ihe in E r rumen t. 

Vith the inBtrtnnent in a cloeed, or alaost closed etate^ its tipa 35 
and 36 are inserted into the drilled holes 42 and A4 respectively, as shown 
in Figure 4 4 

The handle, rear end of the instrtment is then gripped and the tvo 
arms 1 and 2 squeezed together to open the forward end of the infitrunent 
and hence distract the temporomandibular joint 40, aa ahovn in Figure 5, 
When the required separation betveen the mandible 46 and temporal bone 43 
is achieved, the handle of the inatnanent can be released, the instrument 
being held in the open position by the pawl lever 16 and ratchet 11. 
Because the tvo tipa 35 and 36 of the inettianent and the tvo holes 42 and 
44 are inclined vith respect to each other, the inatrument ia retained 
securely in the drilled holes without the need for any additional 
secursnent. 

The joint aurfaces can b'e' distracted up to a maximiim separation of 
about 12ma which is sufficient to inspect the joint surfaces and contents 
and to manipulate surgical instrumants needed to treat the joint surfaces 
and meniscus. 

The dimensioas and material of the arms 1 and 2 are preferably 
selected so that the strength of the arms allows them to flex when" forces 
above about 2,5 kg are applied at the tip, so as to avoid applying undue 
force on the soft tissues which remain holding the joint surfaces in 
apposition. 
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^ Ttie instrument cau also be used to control the poeition of the 

condyle 45 in t^s sagittal plane by rotating the handles of the instrument 
in a cranial direction about a pivot point provided by the tip 35 in the 
hole 42 in the temporal bone. This can be need to bring the condyle A5 
forvard sufficiently to enable inepection of the poaterior aspect of the 
condyle and the insertion of entwea into the lower part of the bilaminar 
zone, if desired* 

The instrument can be modified, as shown in Figure 6 to include a 
soft txBBiie retractor 60. The retractor 60 is formed by an elongate plate 
61 that is bent at its forvard end in the same general direction as the 
tips 35 and 36 of the arms I and 2, to form a hook 62* The rear end of the 
plate 6X ia bene in the oppooite sense to form a handle 63. The plate 61 
has an axial slot 64 running along its centrial portion by vhich the 
retractor 60 ia mounted on the hinged joint: 3. A wing nut 65 mounted on 
the joint 3 is used to lock the retractor in the desired position. 

In uae^ the tips of the inntrmiLent are inserted in the drilled holes 
iu the bones, the retractor 61 is pushed forvardly so that the hook 62 
catches on the soft tiasue. The retractor 61 is then pulled rearwardly by 
gripping the handle 63 so that the tissue is pulled avay from the region of 
the joint 40, thereby expoaing it. The wing nut 65 is then tightened to 
hold the retractor in the desired position. 
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CLAIMS 



4. 



A surgical instrument for uee in distraction of the 
te«poro..ndibuU. joint. vher«in the iner.u„ent c^pHses . pair of 
a^a hinged vitb on. soother «uch th.t the angle between the arms 
ii> the pla,e of the instrument can be T.ried to alter the 
«par.tion betveen the patient end of the erme. and means for 
loclci^g the arm- together to hold the patient ends of the erms in a 
d«ired separation, vherein the patient end of the tvo anas are 
inclined away fr^ the plane of the inatr™.ent .nd avay from each 
other, and wherein the patient end of each arm is shaped to be 

received respectivelv in a h^^ii-vj 

P tiveiy m a drilled recess formed in the mandible 

and the teiaporal bone. 

A sureical instrument according to CUlm 1. vherein the a^a 
are hinged vith one another at a location inte„.ediate their ends, 
and vherein the eud of each a™ remote f ro„ the patient end is 
provided vith manual gripping means, 

A surgical instrument according to Claim 2. whetain the eeld 
-nual gripping means is in the form of « .i.g on each arm for 
receiving the finger and thumb of the user. 

A aurgical instrument according to any one of the preceding 
Claims, vharein the said locking means comprises a ratchet plate 
counted vith one arm and a relessable locking pavl mounted vith the 

Other arm. 
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5, A surgical infltrumant according to any one of the preceding 

/ claims, vherein the said arma are boved outwardly on the patient 

side of the point where the snaB are hinged together. 



A surgical l&stnment according to any one of the preceding 
claiAB^ vfaet-eia a portion of the axma towards the patient end of 
the Inatnanent are inclined substantially at right angles to the 
plane of the instrment. 



A sargical instrument according to any one of the preceding 
clalofi, vherein the patient end of the two arms are inclined 
outwardly away from each other at an angle of substantially 60 
degrees, 

A s-urgical isfitrunient according to any one of the preceding 
claims* wherein the ams taper in thickness along their length from 
the point where they are hinged together to their patient end where 
they are of smaller thickness and of substantially circular 
aection. 



A surgical instrument according to any one of the preceding 
claiaa, wherein the strength of the axaa is such as to allow them 
to flex when forces above 2,5kg are applied at their patient end. 

A surgical instrument according to any one of the preceding 
clai&B, including a soft tissue retractor for holding tiasue away 
from the region of the temporomaaibular joint. 
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12, 



A surgical instrument according to Clai„ 10. wherein the soft 
tissue retractor ia .ounte<J on the instrument at the point where 
Che two arms are hinged together, and wherein the length of the 
retractor between its patient eud and the hinge point of the arms 
is eelectively adjustable. 

A Burgxcal inBtru»e« subatantially as hereinbefore described 
vith refer«« to Ugurea 1 to 5 of the accompanying drawings. 

A surgical instrument substantially as hereinbafora described 
vith reference to Figures 1 to 5 as modifiad by Figure 6 of the 
accompanying drawings. 



1^. Any novel feature or combination of faaturea as hereinbefore 

described* 



13. 



^-uusnw laaa / true PawMOlIica. Suit^ Reus, 68-71 ttrh M.ih™ rZ ' 

' ' ^rky^ Kfin I, Can. 



